App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 



EXPERIMENTAL ^ 
MIXTURE 

o4 05 

ANALYTE 



V 115 





COMPETITIVE BINDING SURFACE LAYER 






SENSOR MODULE 


^110 




SENSOR SIGNAL— 117 




DETECTOR MODULE 


_120 




DETECTOR SIGNAL - 


_,125 




DECODING MODULE 


^130 









FIGURE 1 




FIGURE 2 



Docket No.: 04107/100L443-US3 



<\pp No.: Not Yet Assigned 

SoSS« »S SMALL MOLECULE ANALYTES 



350 

/ 

ArsR + 



355 

/ 

Nucleotide 
Promoter 
Sequence 



360 
Kd DNA 



365 

; 

Protein/DNA complex 



370 



Arsenic 
(Target Analyte) 



j^Metal^ 380 



Metal/Protein complex^ 385 



FIGURE 3 



App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 



300 



c 



START 



305 



1 




IDENTIFY COMPETITIVE 
BINDING ELEMENT 
(CBE) 




r 


ISOLATE CBE 


} 


r 


INCORPORATE CBE 
INTO SENSOR 




r 



310 



320 



330 



c 



END 



> 



335 



FIGURE 4 



App No.: Not Yet Assigned Docket No.: 04107/1 00L443-US3 
inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 



START 



405 



SENSOR EXPOSURE 



SENSOR SIGNAL • 



SIGNAL DETECTION 



DETECTOR SIGNAIT 



ANALYTE 
QUANTITATION 



J10 
J 17 
420 
J 25 
430 



END 



y 



435 



FIGURE 5 



App No.: Not Yet Assigned Docket No, 04107/100L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 



FIGURE 6A 



515 



505 



o> <H <1> 6> <K k$ <>> 
& & & & & 



^ 215 

r I — - 



r$ & <$> fp 

<b 4 <t> & <i> <fr 



205 



<P~ 210 



520 



500 




FIGURE 6B 



550 



105 



505 



500 



i 111 1 I l- 2 0 > 




App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 




FIGURE 7A 



215 




v 530 



520 



540 



FIGURE 7B 



FIGURE 7C 




540 



App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 





App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 



215 



FIGURE 9A 




500 



565 



720 



FIGURE 9B 105 

® 




500 



565 



EMITTER 



710 



INTENSITY 








DETECTOR 


COMPARATOR 






/' 





FIGURE 9C 215 

4 




720 



555 500 



565 



EMITTER 



710 



INTENSITY 


I 


COMPARATOR 


I 




( 



DETECTOR 



720 



App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 



FIGURE 10A 



805 



365 

Theoretical Inhibition of ArsR:DNA 



c 



100 
80 
60 
40 
20 



0+- 

0.001 



0.01 




[Ligand], 



1000 



810 




App No.: Not Yet Assigned Docket No.: 04107/1 00L443-US3 
'hventor: Lance G. Laing 

title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 



YES 



J 



START 

"T~" 

i 

i 



905 



ATTACH SUBSTRATE- 
BOUND MOLECULE 



910 





'ADDITIONAL^v g 15 
MOLECULE TO 
J3E BOUND Is 





NO 




r 


INTRODUCE RELEASE 


MOLECULE 







920 



INTRODUCE TARGET 
ANALYTE 



925 



940 



REGENERATION 
PROTOCOL 



RECORD SIGNAL/ 
PERFORM ANALYSIS 



930 



YES 




FIGURE 11 



App No. : Not Yet Assigned Docket No. : 04 1 07/1 00L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 




FIGURE 12 



14 

1 



o 


5 ! 

i 


o 


0 



C 



FIGURE 13 



App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 



1000 



1014 




FIGURE 14 



App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
Inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 




FIGURE 15 




FIGURE 16 



App No.: Not Yet Assigned Docket No.: 041 07/1 00L443-US3 
inventor: Lance G. Laing 

Title: BIOSENSOR FOR SMALL MOLECULE ANALYTES 

1011 




FIGURE 17 




FIGURE 18 



